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Opiates are potent analgesics used clinically to treat pain. They induce their actions by 
interacting with mu, delta and kappa opioid receptors. These receptors have recently been 
cloned and are members of the seven-transmembrane G protein family of receptors. 
Mutagenesis studies have suggested that the third intracellular loop of the delta receptor is 
responsible for coupling the receptor to G proteins and adenylyl cyclase. The delta receptor 
couples to adenylyl cyclase and other cellular effector systems via G proteins. The solubilized 
receptor associates with Gj a i, Gj a 3 and Goa. Upon agonist binding, Gj a i dissociates and G^ 
associates with the receptor. These changes may be involved in delta receptor signaling 
pathways. The delta receptor coupling to. adenylyl cyclase desensitizes following agonist 
binding. The desensitization may involve the enzyme beta-adrenergic receptor kinase 
(BARK), since a BARK dominant negative mutant blocked delta receptor desensitization. 
BARK may catalyze phosphorylation of serines in the third intracellular loop of the delta 
receptor to cause uncoupling from G proteins and adenylyl cyclase to induce desensitization. 
These molecular events may be involved in the development of tolerance of delta receptors 
to repeated stimulation with agonists. Supported by NIDA grant DA08951. 
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